Prolonged high-glucose exposure decreased SREBP-1/FASN/ACC in Schwann cells of diabetic mice via blocking PI3K/Akt pathway.
Abnormal lipid metabolism and SREBP-1 downregulation are reported to be involved in the pathogenesis of diabetic peripheral neuropathy (DPN). In the current study, the relationship between PI3K/Akt signaling pathway and SREBP-1 expression was explored in Schwann cells of DPN. The phospho-Akt (Ser 473), phospho-Akt (Thr 308), and SREBP-1 expression were inhibited in the sciatic nerves of diabetic mice versus those of normal mice, accompanied with the atrophy of nerve fiber and the irregular myelin sheath. High concentration glucose suppressed phospho-Akt (Ser 473), phospho-Akt (Thr 308), and SREBP-1 expression in cultured Schwann cell (RSC96 cell) in vitro, and 25 mmol/L glucose was enough to lead to the maximum inhibitory effect. The time-course effect of high glucose showed that Akt phosphorylation gradually decreased with the extension of stimulation time. Somewhat differently, short-term high-glucose exposure enhanced SREBP-1 expression and prolonged high-glucose stimulation reduced the SREBP-1 expression in RSC96 cells. Similarly, prolonged high-glucose stimulation also downregulated FASN messenger RNA (mRNA), ACC mRNA, intracellular triglyceride, and cholesterol. LY294002 suppressed Akt activation followed by the decreased SREBP-1, FASN, ACC, triglyceride, and cholesterol. Contrarily, the PI3K/Akt signaling pathway agonist insulin pretreatment avoided prolonged high-glucose stimulation-blocked Akt activation and increased SREBP-1, FASN, and ACC expression in the levels of protein and mRNA in RSC96 cells. The knockdown of SREBP-1 by shRNA prevented insulin-induced enhanced FASN, ACC mRNA expression, triglyceride, and cholesterol in high-glucose-treated RSC96 cells. In conclusion, prolonged high-glucose exposure inhibits the SREBP-1/FASN/ACC expression in the Schwann cells of DPN via the blockage of the PI3K/Akt signaling pathway.